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several elements, and has helped in the differentiation and the classification of elements and compounds.
The study of absorption-spectra has enabled certain general conclusions to be drawn regarding the absorptive powers and the chemical properties of classes of compounds, especially of carbon compounds, and has opened questions regarding the nature and relations of molecular and intramolecular vibrations. Descriptions of some of the results obtained by applying spee-troscopic methods to problems of chemical constitution will be found in a book entitled Spectra scop y, by K C. C. Baly [Longmans, 1905].
SECTION II.
RELATIONS BETWEEN   CHANGES OF  COMPOSITION  AND   THERMAL
CHANGES.
Every change of properties of a material system is accompanied by a change of energy. If the energy-change is reversed, if the original quantity and distribution of energy are restored, the properties of the system return to what they were before the cycle of changes began. An imelectrificd system at rest, and at the same temperature and pressure as its surroundings, may contain energy which is renioveable only by causing the system to change its composition. For example, when all UK*, energy removeablc without change of composition from a mixture of a grain of hydrogen and eight grams of oxygen has been removed, the system is still capable of doing a large amount of work. If electric sparks are passed through the mixture, the hydrogen and oxygen disappear, nine grams of water are formed, and a quantity of heat is produced which, if changed into mechanical work, would raise about 14,000 kilograms to the height of a metre.
The greater part of the energy which leaves the system H2-f 0, when it becomes H20 leaves it in the form of heat, in which form it can be directly and easily measured. Measurements of the thermal values of definite changes of composition, and the interpretation of the results of these measurements, form the subject-matter of thermal chemistry.